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AUTOMATIC GENERATING STATIONS 


There are many small streams that could be 
developed to deliver electric power economically 
were it not for the expense of keeping one or more 
operators at the plant continuously. In the past, 
this expense has prohibited the development of 
much valuable water power. 

The General Electric Company has overcome 
this difficulty by providing means for either "full 
automatic operation" or “remote control” of 
hydroelectric plants. A great many stations are in 
service with both systems. 

The control eguipments for these plants vary 
widely; some are started and stopped automatically 
in accordance with water level by means of a float 
switch; others are started and stopped by an attend- 
ant; still others are controlled from a distant point 
by remote or supervisory control apparatus. Some 
of these plants have an elaborate control system 
whereby the units can be started and stopped and 
the load controlled, with indications of gate open- 
ing, water level, etc., at a remote point. 

"These plants are so designed as to be amply 
protected against possible short circuit, overheating 
of the bearings, or other contingencies. They oper- 
ate successfully without attendants and reguire 
only an occasional inspection. The automatic 
devices are almost human in their operation and 
are arranged to shut down the station if there is 
any serious trouble, and allow it to start only when 
the symptoms of trouble have disappeared. 

Automatic and remote-controlled stations, when 
designed by competent and experienced engineers 
and equipped with reliable machinery, make pos- 
sible the economical development of water power 
that would otherwise run to waste. The operation 
of these plants has amply justified the confidence 
placed in G-E engineering and apparatus by 


managers and engineers wherever electric apparatus 
is used. 


DATA REQUIRED FOR ESTIMATES 


When the available horsepower has been deter- 
mined, the question of number, capacity, and speed 
of units to be installed should be taken up with the 
waterwheel builders. 

The General Electric Company does not manu- 
facture or sell waterwheels, but is prepared to 
furnish generators of any size and speed, and to 
coóperate with any of the waterwheel builders. 

Waterwheels may be classified as impulse or 
tangential type and reaction-turbine type. The 
horsepower rating of hydraulic turbines is usually 
given at full gate, although the highest efficiency 
occurs at part gate (0.85 to 0.95 gate). In selecting 
the proper size of generator, the horsepower at 
these two values as well as generator efficiency 
should be considered. 

The following information should, if possible, be 
given on all requests for vertical waterwheel-driven 
generators: 


Net effective head. 

Maximum horsepower of turbine. 
Horsepower of turbine at maximum efficiency. 
Normal speed of turbine. 

Runaway speed of turbine. 

Weight of waterwheel runner and shaft, and 
water thrust. 

Minimum WR? (flywheel effect). 

Diameter of largest piece of turbine to be 
removed through concrete foundations or 
generator floor. 

9. Kv-a.rating, power-factor, frequency, phase, 
and voltage of generator. 

Method of excitation (direct-connected or 
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motor-driven). 





Fig. 11. Three 1750-kv-a., 112.5-rpm., 2300-volt Generators with Automatic 
Control, Wisconsin Valley Electric Company, Merrill, Wis. 
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The selection of a generator is found by the formula 


— AO 


in which P-F. =power-factor, usually 0.8 
E =generator efficiency 
0.746 =constant for relation of hp. to kw. 


0.95 =per cent of power at best operating point 
of turbine. 


Flywheel Effect 
BLA ID SAP. A 


2 u dl ae 
pere DXxGUM.y 
O where WR? =flywheel effect in pounds feet 
N squared 


81x 10% =constant 
T stime in seconds of governor opera- 
tion 
T =1% to 2 sec. for open flume 
2 to 5 sec. for pipe lines 
D =per cent of speed change or regula- 
tion 
Example: Desired to find the WR? required for 25 
per cent regulation of a 500-hp. turbine running at 
150 rpm. in an open flume with a one-second 
governor. 
gs 
Then WR _81 Xx 100xX500X 1 


— 7? 
25 X 150 124999 





SPEED, POWER, QUANTITY 

The speed (RPM.) of a given runner is in direct 
proportion to the square root of its operating head 
or VH 

The power of a given runner is, at any definite 
gate opening, in direct proportion to the square 
root of the head cubed or HÈ. 

The quantity of water of a given runner is in 
direct proportion to the square root of the head 
or VH 

Example: Having a 316-hp. turbine operating at a 
head of 20 ft. at 248 rpm. and discharging 168 cu. 
ft. per sec., it is desired to find the power, speed, 
and discharge at 25 ft. head. From the above: 


 SxVH' 248xV25 


X == — =278 rpm. 
VH V20 p 
e PRE” SINE ..,, 
PT pe -448 bhp. 
, QxNVH' 168XV 25 
= — — 2188 eu. ft. per sec. 
o TU VH v20 p 


In the same manner all reading may be reduced 
to a constant head of 1 ft. and the specific speed 
and power derived. Tables of squares and three-half 
powers are given as well as the general conversion 
tables to assist 1n making preliminary calculations. 
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3 
TABLE OF Hz FOR CALCULATING HORSEPOWER OF TURBINES 
Original by Robert E. Horton (Copyrighted 1914) 





















































16.9557 
20.9518 
20.2202 
29.7445 
34.5111 


39.5082 
44.7256 
50.1544 
55.7864 
61.6152 








0.5857 


10.1894 
15.6086 


17.3425 
21.3666 
25.6613 
30.2105 
35.0006 


40.0202 
45.2600 
50.7096 
56.3616 
62.2096 


10.5163 
13.9682 


17.7322 
21.7842 
26.1050 
30.6789 
35.4924 


40.5343 
45.7944 
51.2648 
56.9368 
62.8040 


2.6190 
4.9385 
7.7019 
10.8466 
14.3311 


18.1248 
22.2045 
26.5525 
31.1496 
35.9865 


41.0507 
46.3332 
51.8240 
57.5156 
63.4020 





67.6336 
73.8360 
80.2176 
86.7728 
93.4976 


68.2464 
74.4672 
80.8664 
87.4384 
94.1800 


68.8592 
75.0984 
81.5152 
88.1040 
94.8624 


69.4760 
75.7328 
82.1672 
88.7732 
95.5484 








100.3880 
107.4392 
114.6488 
122.0120 
129.5292 


137.1904 
144.9984 
152.9496 
161.0416 
169.2712 





101.0868 
108.1540 
115.3788 
122.7576 
130.2876 


137.9652 
145.7880 
153.7532 
161.8588 
170.1020 


101.7856 
108.8688 
116.1088 
123.5032 
131.0480 


138.7400 
146.5776 
154.5568 
162.6760 
170.9328 


102.4872 
109.5864 
116.8420 
124.2516 
131.8112 


139.5180 
147.3700 
155.3632 
163.4964 
171.7668 





177.6360 
186.1344 
194.7640 
203.5232 
212.4184 


221.4224 
230.5592 
239.8176 
249.1968 
258.6960 


268.3120 
278.0456 
287.8920 
297.8536 
307.9264 


318.1112 
328.4056 
338.8051 
349.3179 


178.4804 
186.9920 
195.6348 
204.4068 
213.3104 


222.3312 
231.4800 
240.7508 
250.1420 
259.6528 


269.2804 
279.6252 
288.8836 
298.8564 
308.9404 


319.0556 
329.4416 
339.8529 
350.3750 


179.3248 
187.8496 
196.5056 
205.2904 
214.2024 


180.1720 
188.7100 
197.3788 
206.1764 
215.1012 





223.2400 


232.4008 
241.6840 
251.0872 
260.6096 


270.2488 
280.0048 
289.8752 
299.8592 
309.9544 


224.1512 
233.3244 
242.6196 
252.0348 
261.5688 


271.2200 
280.9872 
290.8692 
300.8640 
310.9708 





320.0000 
330.4776 
340.8972 
351.4336 


321.1080 
331.5156 
341.9479 
352.4886 


H 0.0 1 2 3 4 5 
0 0.0000 0.0316 0.0894 0.1643 0.2530 0.3536 
1 1.0000 1.1537 1.3145 1,4822 1.6565 1.8371 
2 2.8284 3.0432 3.2631 3.4881 3.7181 3.9529 
3 5.1962 5.4581 5.7243 5.9947 6.2693 6.5479 
4 8.0000 8.3019 8.6074 8.9167 9.2295 9.5459 
5 11.1803 11.5174| 11.8578} 12.2015) 12.5485) 12.8986 
6 14.6969} 15.0659} 15.437 15.8129| 16.1909| 16.5718 
T 18.5203 18.9185| 19.3196 19.7235| 20.1302, 20.5396 
8 22.6274| 23.0530} 23.4812} 23.9121),  24.3455| 24.7815 
9 27.0000! 27.4512} 27.9050| 28.3612} 28.8199, 29.2810 
10 31.6228| 32.0983,  32.5762| 33.0564| 33.5390) 34.0239 
11 36.4829| 36.9815] 37.4824, 37.9855|  38.4908| 38.9984 
12 41.5692} 42.0910} 42.6128) 438.1388] 43.6648) 44.1952 
13 46.8720| 47.4148} 47.9576, 48.5048, 49.0520, 49.6032 
14 52.3832) 52.9464| 53.5096, 54.0768| 54.6440) 55.2152 
15 58.0944|  58.6776|  59.2608| 59.8472,  60.4336| 61.0244 
16 64.0000|  64.6020| 65.2040| 65.8096;  66.4152| 67.0244 
17 70.0928| 70.7132| 71.3336| 71.9572| 72.5808) 73.2084 
18 76.38672| 77.0056), 77.6440| 78.2856| 78.9272| 79.5724 
19 82.8192) 83.4748| 84.1304| 84.7892| 85.4480) 86.1104 
20 89.4424| 90.1152) 90.7880, 91.4686; 92.1392, 92.8184 
21 96.2344| 96.9232, 97.6120, 98.3044| 98.9968, 99.6924 
22 103.1888, 103.8940, 104.6008, 105.3076, 106.0160, 106.7276 
23 110.3040] 111.0248) 111.7456) 112.4700) 118.1944) 113.9216 
24 117.5752) 118.3128) 119.0496] 119.7876) 120.5272} 121.2696 
25 125.0000| 125.7516| 126.5032| 127.2576, 128.0120| 128.7706 
26 132.5744| 133.3408] 134.1072| 134.8764] - 135.6456; 136.4180 
27 140.2960} 141.0768] 141.8576] 142.6416) 143.4256) 144.2120 
28 148.1624| 148.9572] 149.7520} 150.5500} 151.8480) 152.1488 
29 156.1606| 156.9788, 157.7880, 158.6000) 159.4120, 160.2268 
30 164.3168| 165.1396, 165.9624| 166.7884, 167.6144| 168.4428 
31 172.6008| 173.4372| 174.2736| 175.1128, 175.9520| 176.7940 
32 181.0192| 181.8692| 182.7192| 183.5716| 184.4240| 185.2792 
33 189.5704| 190.4336| 191.2968| 192.1624| 193.0280| 193.8960 
34 198.2520| 199.1460| 200.0400| 200.9008, 201.7616| 202.6424 
35 207.0624} 207.9512) 208.8400] 209.7312} 210.6224) 211.5204 
36 216.0000! 216.9012} 217.8024] 218.7060} 219.6096) 220.5760 
37 225.0624| 225.9760] 226.8896| 227.8056) 228.7216) 229.6404 
38 234.2480| 235.1736| 236.0922) 237.0276, 237.9560| 238.8868 
39 243.5552! 244.4932) 245.4812) 246.3712) 247.3112} 248.2540 
40 252.9824| 253.9320, 254.8816) 255.8340, 256.7864, 257.7412 
41 262.5280] 263.4896| 264.4512] 265.4152} 266.3792! 267.3456 
42 272.1912] 273.1644] 274.1376! 275.1132] 276.0888} 277.0672 
43 281.9696] 282.9544] 283.9392) 284.9264, 285.9136| 286.9028 
44 291.8632| 292.8597| 293.8552) 294.8536, 295.8520| 296.8528 
45 301.8688| 302.8764, 303.8840) 304.8936| 305.9032| 306.9148 
46 311.9872| 313.0056) 314.0240| 315.0448, 316.0658, 317.0884 
47 322.2160| 323.2452) 324.2744] 325.3060] 326.3376| 527.9716 
48 332.5536] 333.5927| 334.6333]. 335.4753) 336.7188) 337.7588 
49 343.0000} 344.0486} 345.0986| 346.1500; 347.2079| 348.2622 
50 353.5500} 354.6128] 355.6720| 356.7376] 357.7996) 358.8681 
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359.9329 


360.9992 


362.0719 


363.1409 
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3 
TABLE OF H? FOR CALCULATING HORSEPOWER OF TURBINES (Cont.) 
























































H 0.0 1 2 3 4 5 6 7 8 9 

51 364.2114| 365.2832| 366.3564| 367.4311| 368.5020| 369.5794| 370.6582| 371.7333| 372.8149| 373.8927 
52 374.9772| 376.0578| 377.1397| 378.2331| 379.3078| 380.3940| 381.4815| 382.5703| 383.6606| 384.7522 
53 385.8453| 386.9343| 388.0301| 389.1219| 390.2205| 391.3150, 392.4163| 393.5136| 394.6122| 395.7122 
54 396.8136| 397.9163] 399.0204| 400.1258} 401.2326} 402.3408) 403.4448) 404.5557} 405.6679} 406.7759 
59 407.8855| 409.0017| 410.1139| 411.2273| 412.3477| 413.4639| 414.5814| 415.7002| 416.8204| 417.9419 
56 419.0648| 420.1833| 421.3089| 422.4257| 423.5583| 424.6879| 425.8131| 426.9453| 428.0732| 429.2080 
57 430.3386| 431.4704| 432.6036| 433.7380| 434.8738| 436.0110| 437.1494| 438.2892| 439.4302| 440.5726 
58 441.7106| 442.8556| 443.9961| 445.1438| 446.2869| 447.4372| 448.5830| 449.7300| 450.8842¡ 452.0330 
59 454.0849| 455.3271| 455.4907| 456.6455| 457.8017| 458.9592| 460.1179| 461.2720| 462.4334| 463.5960 
60 464.7540| 465.9192| 467.0797| 468.2475| 469.4106| 470.5750| 471.7467| 472.9137| 474.0819| 475.2514 
61 476.4222| 477.3942| 478.7676| 479.9422| 481.1181| 482.2891| 483.4676| 484.6473| 485.8222| 487.0044 
62 488.1880| 489.3666| 490.5465| 491.7339| 492.9163| 494.1000| 495.2912| 496.4774| 497.6648| 498.8536 
63 500.0436| 501.2348| 502.4273| 503.6211| 504.8161. 506.0061| 507.2036| 508.4024| 509.5961| 510.7974 
64 512.0000| 513.1974| 514.3960| 515.6024| 516.8035| 518.0059| 519.2160| 520.4209| 521.6270| 522.8344 
65 524.0430| 525.2528| 526.4639| 527.6762| 528.8898| 530.1046| 531.3120| 532.5313| 533.7498| 534.9630 
66 536.1840| 537.2996| 538.6230| 539.8411| 541.0670| 542.2875| 543.5092| 544.7389| 545.9630| 547.1884 
67 548.4151| 549.4629| 550.8720| 552.1022| 553.3337| 554.5665  555.6179 557.0356| 558.2652| 559.5027 
68 560.7416| 561.9748| 563.2160| 564.4516| 565.6953| 566.9334| 568.1795| 569.4199| 570.6616; 571.9113 
69 573.1554| 574.4006| 575.6473| 576.8947| 578.1436| 579.3937| 580.6449| 581.8974| 583.1510| 584.4059 
70 585.6620| 586.9122| 588.1707| 589.4303| 590.6841| 591.9462| 593.2023| 594.4668|  595.7253| 596.9921 
71 598.2531| 599.5152| 600.7856| 602.0506| 603.3157| 604.5825| 605.8505| 607.1197| 608.3901| 609.6616 
12 610.9344| 612.2083| 613.4340| 614.7596| 616.0371| 617.3085| 618.5883| 619.8692| 621.0841| 622.4274 
73 623.7120| 624.9903| 626.2699| 627.5579| 628.8398| 630.1302| 631.4144| 632.6997| 633.9862| 635.2813 
74 636.5702| 637.8602| 639.1513| 640.4437| 641.7372| 643.0318| 644.3276| 645.6246| 646.9152| 648.2145 
75 649.5150| 650.8166| 652.1118| 653.4157, 654.7208, 656.0195| 0657.3268| 658.6278| 659.9375| 061.2408 
76 662.5452| 663.8583| 665.1650| 666.4728| 667.7894| 669.0996| 670.4108 671.7131| 673.0368| 674.3514 
77 675.6673| 676.9842| 677.2043| 679.6216| 680.9419| 682.2635| 683.5784| 684.9021| 686.2271| 687.5454 
78 688.8726| 690.2009| 691.5226| 692.8532| 694.1771| 695.5100| 696.8361, 698.1713, 699.4997, 700.8292 
79 702.1599! 703.4995| 704.8324| 706.1665| 707.5016. 708.8379| 710.1752, 711.5137, 712.8534, 714.1941 
80 715.5360| 716.8789! 718.2230| 719.5683| 720.9146| 722.2540| 723.6026| 724.9523| 726.2950| 727.6496 
81 729.0000| 730.3460| 731.7013) 733.0495| 734.3989| 735.7575| 737.1091) 738.4699, 739.8237, 741.1876 
82 742.5346| 743.8998] 745.2580] 746.6173] 747.9776| 749.3392| 750.7018| 752.0655, 753.4303, 754.7962 
83 756.1632| 757.5312! 758.9004| 760.2624| 761.6338| 763.0063| 764.3798| 765.7461| 767.1219| 768.4904 
84 769.8684| 771.2474| 772.6192| 774.0004| 775.3743, 776.74983| 778.1338, 779.5110, 780.8892, 782.2770 
85 -783.6575| 785.0389| 786.4215| 787.8052| 789.1984| 790.5843, 791.9712| 7983.3591| 794.7482) 796.1383 
86 797.5296| 798.9219| 800.3066, 801.7011| 803.0966, 804.4932| 805.8909, 807.2810) 808.6808) 810.0818 
87 811.4751| 812.8781| 814.2736| 815.6788| 817.0763, 818.4837| 819.8834, 821.2029| 822.6947, 824.0076 
88 825.5704| 826.9154] 828.3214) 829.7374} 831.1456] 832.5549} 833.9652] 835.3766} 836.7890} 888.2025 
89 839.6171] 841.0327] 842.4494] 843.8671] 845.2854} 846.7058} 848.1267) 849.5487) 850.9627] 852.3868 
90 853.8120] 855.2382) 856.6564| 858.0847| 859.5051| 860.9355, 862.3670, 863.7905| 865.2241, 866.6406 
91 868.0763| 869.5130| 870.9417, 872.3806| 873.8114| 875.2432, 876.6761| 878.1192, 879.5541, 880.9901 
92 882.4972| 883.8652| 885.3044| 886.7445, 888.1857, 889.6280| 891.0712| 892.5156| 893.9609, 895.4078 
93 896.8548| 898.3032) 899.7528) 901.1946] 902.6456} 904.0982} 905.5519} 906.9972] 908.4530} 909.9097 
04 911.3582] 912.8170) 914.2675] 915.7284] 917.1809] 918.6439] 920.0985) 921.5541] 923.0202] 924.4778 
95 925.9365| 927.4056| 928.8664| 930.3281] 931.7908) 933.2642} 934.7290} 936.1948] 937.6616} 939.1295 
96 940.5984! 942.0683] 943.5392} 945.0111) 946.4841} 947.9581] 949.4331] 950.9091} 952.3764) 953.8545 
97 955.3336| 956.8136| 958.2948] 959.7672] 961.2503] 962.7345] 964.2099] 965.6961) 967.1735) 968.6617 
98 970.1412} 971.6314! 973.1129] 974.6051] 976.0886) 977.5829) 979.0684| 980.5548] 982.0522) 983.5407 
99 985.0302! 986.5206} 988.0220) 989.5145} 991.0080) 992.5025} 993.9980| 995.4945] 996.9920| 998.4905 

100 1000.0000| sasi sa: =- T ARE ol ce ME A en Pus gig 
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CONVERSION FACTORS FOR UNITS OF VOLUME OF FLOW OF WATER 




















x To Reduce A to B To Reduce B to A B 
Multiply A by Multiply B by 
Cubie feet; per sécomd..... «o... common “em 60.0 0.0167 Cubic feet per minute 
Cubic: feet per second... exo... enorros ca a SOZOQ.0 in .. | Cubic feet per 24 hours 
Cube feet per gecont «. «2 22a oco nns 448.8 0.0023 - United States gallons per minute 
Cabic feet per BeponUd. «iss uk enoa) 046272,0 sbuwkake-ss.. | United States gallons per 24 hours 
Cuno leei Der Saan, as cramer tristi nias 1.96 0.510 Acre-feet per 24 hours 
Cubic feet per second. 1092 40.0 0.025 California miner's inches 
Cubic: feet. pêr Second «saarra sesona ses 38.4 0.026 Colorado miner's inches 
Cubic feet per second. . P PPM 40.0 0.025 Arizona miner's inches 
Cu. Tb. per sec. per square MID erari annn 0.00155 645.2 Inches depth per hour 
C Qu. Tb. Ter sec. per square mile, «isses 0.03719 26.88 Inches depth for 1 day 
Cu. ft. per sec. per squere mile. .......... 1.041 0.961 Inches depth for 28 days 
Ci. It. per seo, per square Emile, ......... 1.110 0.893 Inches depth for 30 days 
Cu. ft. per see. pet Square M116. . 2.6.5 s ano 1.153 0.870 Inches depth for 31 days 
Cu. ft. per gec. per squ&re mile... 2... 13.572 0.074 Inches depth for 365 days 
Inches per hour per aere. 1.24 2o oso 0.0833 12.0 Acre-feet per hour 
QUES per Te? DEĽ ACPO: s 41% 11081468 444 60.5 0.0165 Cubic feet per minute 
taches per huur DEF BO. e... co mt 1.0 1.0 Cubic feet per second 
abc 106. DEP TAM, » « = s aw Ae rmm mmm 7.48 0.1337 United States gallons per minute 
Qubie feet per mindté. lesse eee eee] 10771. else sss. | United States gallons per 24 hours 
Cubic feet per minute.. 0.0330 30.30 Acre-feet per 24 hours 
California miner"s inches................ 1.041 0.96 Arizona miner"s inches 
United States gallons per minute......... 1440.0 0.0006944 | United States gallons per 24 hours 
United States gallons per minute.........- 0.0044 227.0 Acre-feet per 24 hours 
United States palloriS........oooononaneo 0.8333 1.201 British Imperial gallons, 24 hours 
United States gallons. ..... a al ern ren l ———— Acre-feet 
United States gallons per 24 hours........ 5.348 0.187 California miner's inches 
United States gallons per 24 hours........ 5.128 0.195 Colorado miner's inches 
United States gallons per 24 hours........ 5.348 0.187 Arizona miner’s inches 
Cubic feet . oka Gee wand RER PRA RAKA 43560.0 Acre-feet 
1 million United States gallons. stave vn - . (XS Suou exc eo c | üble LEE 
1 million United States gallon$........... 0.325850 8258.0 Acre-feet 
Cubic. meters per second. ... osse mras 35.215 0.028 Cubic feet per second 
STORAGE AND VOLUME 1 Atmosphere = 14.697 lb. per sq. in. 


1 Atmosphere =2,117 lb. per sa. ft. 





l Acre-toot = 43,060 cu. ft. Pressure of water per sq. ft. = Depth feet =62.4 
NTN Pre f water per sg. in. = Depth feet X0.433 
1 Foot depth on 1 sg. mile =27,878,400 cu. ft. H. er a = tout in ad p! x2.31 es 
1 Inch depth on 1 sq. mile = 2,323,200 cu. ft. Ea Milos Ael 
1 Foot depth on 1 sq. mile =640.0 acre-ft. HORSEPOWER OF WATER 
1 Inch depth on 1 sq. mile —53.33 acre-ft. — — 
1 Cu. ft. per sec. for 24 hours=1 cu. ft. per sec. day = Hp. 062.4 Xcu. ft. per min. X Head in feet x Efficiency 
86,400 cu. ft. — S Head 
I Qu. ft. per sec. day —1.96 acre-ft. 07 d . Cu. It. per sec. ea 
1000 Cu. ft. per sec. days will supply 33.3 cu. ft. per sec. for "E 07% ene: ap. 11 
30 days At 75% Efficiency, Hp. =0.0855 X Head Xcu. ft. per sec. 
At 80% Efficiency, Hp. =0.0912 x Head Xcu. ft. per sec. 
PRESSURE = A eny), qe O a aes > per sec. 
O ciency, Op. = ea cu. it. per sec. 
1 Atmosphere = 760 mm. of mercury at 0 deg. C., at sea At any % ee Hp. —01135 X Efficiency X Head X 
level cu. ft. per sec. 
1 Atmosphere = 29.912 inches of mercury Water w eighs 62.4 Ib. per cu. ft.; 0.0361 Ib. per cu. in. 
1 Atmosphere = 33.9 ft. of water Water weighs 8.34 lb. per gal.; 1685.0 Ib. per cu. yd. 





GENERAL ELECTRIC COMPANY 


Sales Offices— Address nearest Office 


Pop BP esas iic S tn i a x dar rn ds 159 South Main Street 
SOUND. 2100 c iactu gd. x a nee ie e Eo UA oe 806 South Grant Street 
E arto WU u oe a a m an nn Re nen ans 187 Spring Street, Northwest 
DORE Miras er rss ss au nn wn 39 West Lexington Street 
ee 19 Chenango Street 
Birminghami; Alake pi papra pS S rN Ma a U N i p 2031 First Avenue, North 
Pluafelek VY "Was. sa kx odin 4 FY RSW BRD Od ORIG = * 307 Federal Street 
Eudátowm, DIBSO.. ues ee mo mer eea e mwen i ayay aasa 140 Federal Street 
LA N. Y. oap ame emm sata meike ey a K 39 East Genesee Street 
Butte, Mont. » =. 2 = cms. ner x mcos 20 West Granite Street 
Canton. OMO. =a mamma wat aaa m a na ea 700 Tuscarawas Street, West 
Charleston, We Na soran uona as ea aan A 304 Capitol Street 
MR mens x mon ir rar 200 South Tryon Street 
Ghatta a; K vada a rr a 5 536 Market Street 
Chicacos. Hi. us z orar Bee oe Bt 230 South Clark Street 
Cincingati, IG... oo « ecw ans 9 RE CORE STS 8 MOS 215 West Third Street 
Cleveland, Cie, acc ua» z > M Nine rmt a E ravens 935 Euclid Avenue 
Costumbre, CA. s: saa ps res e a D a EA ee A 17 South High Street 
A A 6 ee 1801 North Lamar Street 
Davenport; LOWA: ciso sea n saom nua a wasan an aa naoh Pershing Avenue 
DEVON: Dlls y cx cua sera a A A A 25 North Main Street 
Denver. Col scams a a ra cca xoà RR S 8 650 Seventeenth Street 
Des Nlaines, [oW8u: 1 5 4 4 k un 8 6 8 4 6 děl KV KU KU 418 West Sixth Avenue 
JJ 700 Antoinette Street 
Touch. Do ceca De ae 6 a A A ee er 14 West Superior Street 
EA non > LES eae a a rone O Gy a 109 North Oregon Street 
e NI IA AMIA 10 East Twelfth Street 
POB AVI Aen čo s a er ra ews AA E OTI 1635 Broadway 
Port Worth. "Tas AA 8 w O KK O EL 410 West Seventh Street 
Grand Rapidé, Matis: » 454% a 148 Monroe Avenue, Northwest 
Hartos COn. dě EI TR 18 Asylum Street 
Houston. Tek. AT 1016 Walker Avenue 
Indianapolis, Ing.. ses eree s e neeesa meet 110 North Illinois Street 
q men an ame nern 212 Michigan Avenue, West 
Tor as a Ron a A A A 11 East Forsyth Street 
NAMES AA. Mises ra a an a ca v ke em 1004 Baltimore Avenue 
Kaozo Bent gyre ase noa taaa AB aE E SE 602 South Gay Street 
108 Angeles, Calf mis a saatanaa 5201 Santa Fe Avenue 
Sisto ie. Bey ca a a a SS OEE ey nt 455 South Fourth Street 
Memphis. TEn na un nn an DT EHE BA 8 North Third Street 
a eo a ea ae Ex 25 Southeast Second Avenue 


Canada: Canadian General Electric Company, Ltd., Toronto 


MilwaitkBs6. Wis s s s v m kk ok ey Ra 940 West St. Paul Avenue 
NUDASADOLO: NO. asomar aras en 107 South Fifth Street 
Maenvilé Deffhn.liee 3i: SE RE REF Fe 5 b 234 Third Avenue, North 
NADIE. 1. „he u x k 4 pit rones sr re E ZÁ 20 Washington Place 
New Haven. Conti. + mue x M mmo th ome a YS ..129 Church Street 
A Ti jenu ex M Moše AEE RO Pe R A e 837 Gravier Street 
PS WDR o A 120 Broadway 
Niuupara Pas, Nie, Mecca au 65 m 0 0 men u a E O A A ate 201 Falls Street 
Obtshots Orte, ORIS. mco oc S © © ay 15 North Robinson Street 
Omaha: ÚNODE. s 6 & eon 5 AK eR OG EE 409 South Seventeenth Street 
Thiladelnha, Pás... váž“ - 3 3 k HANU 5 aua yont ga i R 1405 Locust Street 
a SÚDE. a ae me masné tor nsus rs EK RÁC 11 West Jefferson Street 
Bis K jn nn EN ŠK K rane erster 501 Main Street 
a O AAA ea A 535 Smithfield Street 
Me A SA 329 Alder Street 
PROV, (bk, Laos snem a m e e A A A AE 76 Westminster Street 
EHE. Vüeueenccumunusskccrumenceg uon ox 700 East Franklin Street 
Roanoke Wes zy 5 SSÚR 28 8 M 8 K Z 302 South Jefferson Strect 
Rochester 89 East Avenue 
Bh Leute a ee a a E 112 North Fourth Street 
Belt: Lake Cite, Wie, s. z x mass ae bo mewan Ea 200 South Main Street 
San Antonio DIN, mu wa m noch ro emma LA o Seer 201 Villita Strect 
San VHS, (CANE, cave a we UW né u a a a aane E 235 Montgomory Street 
Dohsnesbad w. NM. Mewssan ws Le wan m wi K K W zona a u a nr ea 1 River Road 
Benttle. Wallis z pom 5 S © 5 nn nern V ná 821 Second Avenuc 
Shrerenúii, [Ass x i62 000nn u + kn Žena u VYR zm a y 513 Marshall Street 
ROMANE, WAN. losas asa REA AREAS 421 Riverside Avenue 
O UE a rra a da ee 504 East Monroe Street 
EE. NASS: «soares 6h mm mmm rmt A s 1387 Main Street 
o sek p cmn iR RON 113 South Salina Street 
EOI, MINI: aun a VK A AA do A ER 1019 Pacific Avenue 
Tuta PÁ s. K eee ow ox gp mem ok mom its 604 Ella Mae Street 
Terre Haute, Milles:s asus vu 0 8 u u u we eae ee 701 Wabash Avenue 
Toledo: UMO coins PEDRO EEN 5 V 22 405 Madison Avenue 
Tronton, N. Jo coro ra o mesas e e EA E 143 East State Strect 
Falga O, a damn ab be Sens wg. nd m a A T 409 South Doston Strcet 
DD P Me op REN K K I k o ni RA K osé 258 Genesee Street 
Washington, D. C..................800 Fifteenth Street, Northwest 
Nada slon, UAE ze wen nn nn wen ar nn 8 195 Grand Street 
pb og ROO TP" 40 Fourteenth Street 
Wioreester:, Masher: cvs en a a er aan nn an ann are 340 Main Street 


43% XR ROSH RE SS 16 Central Square 


Hawaii: W. A. Ramsay, Ltd., Honolulu 


Motor Dealers and Lamp Agencies in all large cities and towns 
SERVICE SHOPS 


a TN 496 Glenn Street, Southwest 
uttalo., N: Vs. usa 55 0 0 Koma a Ha Kam sa er mama Be 318 Urban Street 
Chime, Čau = č vn a a E k ls E RRR TR 509 East Illinois Street 
Cincinnati ODIO. -s ga meca as a n paea ies oe ia Mainha 215 West Third Street 
Clevelandi ONION a u a u ame eR RE Ae RE 1133 East 152nd Street 
A AA 1801 North Lamar Street 
o MAA 700 Antoinette Street 
Kansas GP. Ma o eroe oca s 819 East Nineteenth Street 
bos Angeles, CUBE: erren yus y srann iuas Banans a 5203 Santa Fe Avenue 


A AA 940 West St. Paul Avenue 
Minneapohs, Miffo: sass sues emeta ne a nuk 410 Third Avenue, North 
New Mork. E AN a x ee ese 416 West Thirteenth Street 
Philsdeipins. Pas. ı san a a 2 wma u u a en 429 North Seventh Street 
Pitter od. FB. . se ok ase dH KAS OEY KC BR SR KURY B? 16 Terminal Way 
Sk Lows., ee a a ann ae a EEE ER ER A NER. 1009 Spruce Street 
Salt Lake City, Utah................360 West Second South Street 
San FraDoisce, Calif. . „ u am a 0 0 M K mec oO oem ea 340 First Street 
O A namen un un nn x 3 1508 Fourth Avenue, South 


Special service divisions are also maintained at the following works of the Company: Erie, Pa.; Ft. Wayne, Ind.; Oakland, Calif; 
Pittsfield, Mass.; Schenectady, N. Y.; and West Lynn, Mass— River Works and West Lynn Works. 


BROADCASTING STATIONS 


WGY, Schenectady, N. Y. 
Short Wave Stations 


KOA, Denver, Colo. 
W2XAD-— Schenectady 


KGO, Oakland, Calif. 
W2XAF-—Schenectady 


INTERNATIONAL GENERAL ELECTRIC COMPANY, INC. 


Executive Offices: 120 Broadway, New York City 


SCHENECTADY, N. Y. 


Cable Address: ‘‘Ingenetric New York” 


FOREIGN OFFICES, ASSOCIATED COMPANIES, AND AGENTS 


ARGENTINA: General Electric, S.A., Buenos Aires, Cordoba, Rosario de 
Santa Fe, Tucuman, and Mendoza 

AUSTRALIA: Australian General Electric Company, Ltd., Sydney, 
Melbourne, Adelaide, Brisbane, Newcastle, Oueensland, Rock- 
hampton, Maffra, Colac, Townsville, Canberra, Albury, and 
Lismore 

BELGIUM AND COLONIES: Societe d’Electricite et de Mecanique 
(Procedes Thomson-Houston & Carels) 
Societe Anonyme, Brussels, Belgium 

BRAZIL: General Electric, S.A., Rio de Janeiro, Sao Paulo, Bahia, 
Porto Alegre, Bello Horizonte, Juiz de Fora, Belem, Curityba, 
Santos, and Recife 

CENTRAL AMERICA: International General Electric Co., Inc., Panama 
City, Panama; Guatemala City, Guatemala; New Orleans, La. 

CHILE: International Machinery Company, Santiago, Antofagasta 
and Valparaiso, Nitrate Agencies, Ltd., Iquique 

Cina: Andersen, Meyer & Company, Ltd., Shanghai; China General 
Edison Company, Shanghai 

CoLOMBIA: International General Electric, S. A., Barranquilla, Bogota, 
Medellin, and Cali 

ee pre Electric Company of Cuba, Havana, and Santiago de 

uba 

ECUADOR: Guayaquil Agencies Co., Guayaquil 

EcyprT: British Thomson-Houston Company, Ltd., Cairo 

FRANCE AND COLONIES: Compagnie Francaise Thomson-Houston, Paris; 
International General Electric Co., Inc., Paris; Compagnie Des 
Lampes, Paris 

GERMANY: H. B. Feirce, Pepresentative, General Electric Co., Berlin 

GREAT BRITAIN AND IRELAND: International General Electric Co., 
Inc., British Thomson-Houston Co., Ltd., London, W.C.2; 
British Thomson-Houston Co., Ltd., Rugby ~ 


December, 1930 (3M) 


GREECE AND COLONIES: Compagnie Francaise Thomson-Houston, 
Paris, France 

HOLLAND: Mijnssen € Co., Amsterdam 

INDIA: International General Electric Company, 
Bombay and Bangalore 

ITALY AND COLONIES: Compagnia Generale Di Elettricita, Milan 

JAPAN: Shibaura Engineering Works, Tokyo; Tokyo Electric Com- 
pany, Ltd., Kawasaki, Kanagawa-Ken; International General 
Electric Co., Inc., Tokyo 

JAVA: International General Electric Co., Inc., Soerabaia 

MExIco: General Electric, S. A., City of Mexico, Guadalajara, Monter- 
rey, Vera Cruz and El Paso, Texas 

NEWFOUNDLAND: International General Electric Co., Inc., St. Johns 

NEW ZEALAND: National Electrical and Engincering Company, Ltd., 
Auckland, Dunedin, Christchurch and Wellington 

PARAGUAY: General Electric, S.A., Buenos Aires, Argentina 

PERU: International Machinery Co., Lima 

PHILIPPINE ISLANDS: Pacific Commercial Company, Manila; Inter- 
national General Electric Co., Inc., Manila 

Porto Rico: International General Electric Company of Porto Rico, 


Inc., Galcutta, 


San Juan i 
PORTUGAL AND COLONIES: Sociedade Iberica de Construcoes Elec- 
tricas Lda., Lisbon 


SOUTH AFRICA: South African General Electric Company, Ltd., 
Johannesburg, Capetown, Durban, and Port Elizabeth 

SPAIN AND COLONIES: Sociedad Iberica de Construcciones Electricas, 
Madrid, Barcelona, Bilbao, Valladolid, and Sevilla 

SWITZERLAND: Trolliet Freres, Geneva 

URUGUAY: International General Electric, S.A., Montevideo 

Tu ee International General Electric, S.A., Caracas and Mara- 
caibo 





